Estradiol-induced changes in the activity of hippocampal neurons in network culture are suppressed by co-incubation with gabapentin.
The ovarian steroid hormone estradiol, in addition to its function in the maintenance and regulation of reproductive capacity, can alter neuronal excitability. Estradiol is proconvulsant, increases neuronal excitability and decreases the threshold for seizure activity. Over one-third to one-half of women with epilepsy experience catamenial seizures, which are seizures influenced by cyclical hormone changes. These hormone-sensitive seizures respond to the anti-epileptic drug gabapentin, which is a structural analogue of the inhibitory amino acid neurotransmitter GABA. We studied the effects of 17-beta-estradiol alone and estradiol co-incubated with gabapentin on neuronal activity in network cultures of rat hippocampal neurons using a fluorescent calcium binding dye fluo-3 AM, FM 1-43 labeling of synaptic vesicles and electrophysiological recordings. Significant changes in the neuronal network activity were observed in the estradiol-treated neuronal cultures; the reactivity of the neurons to KCl depolarization induced intracellular calcium changes, and FM 1-43 destaining was increased as was the frequency of spontaneous miniature excitatory postsynaptic currents (mEPSC). All these excitatory effects of estradiol were nullified by co-incubating the neurons with a combination of estradiol and gabapentin. This suggests that gabapentin can indeed affect the estradiol-induced changes in neuronal network hyperexcitability by influencing the neuronal calcium levels, exocytosis and synaptic activity. Our findings could provide an understanding of the cellular basis of hormone-sensitive seizure control by gabapentin.